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PROBLEM TO BE SOLVED: To provide a solid-state 
image-pickup device which can improve spectral 
sensitivity characteristics and conversion efficiency, and 
can offer superior linear photoelectric conversion 
characteristics, by reducing noise caused by surface 
capture or scattering of light-generated charge. 
SOLUTION: Positive holes generated in a well region 15 
by light illumination are guided to and embedded into a 
high-concentration buried layer 25, which has an 
impurity concentration higher than that of the well region 
15, and which is embedded in the vicinity of a source 
diffused region 16 of an insulated gate type field effect 
transistor formed within the well region 15. The threshold 
of the transistor is changed by changing the quantity of 
the stored holes to detect a change in the threshold as the quantity of received light. 
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7tfS^m/l 1 1 2^nMOScO^-{Cjg 

Ut5„ 

[0052] Cl©i3\ @ffi^I^©a^lC#oT* 
&HH 1 0 \<Ot>^/v<m%L \ 5rt<07jfx^v-^/W75^-fk 

i-sfie^-fwo^xt, 07, in 8, ^magotf-r w 
■t/nasr#flaLftasfeis]«Ffc»wi-s. $ wsh 

Hi 0 1 l*!©3fc«»fcttifllMO S h^V^** 112© 

as&IRWWMii-*. 
[0 0 5 3] B!7 7!rSI2l9»c*5V-C, ^Wtt^^v-^ 

7 (a) , 19 8 (a) . 0 9 (a) «\ **VP;fc»fflJ|ll 

m (*j«Mk) . g«»nfl, ^m»p B ifc*ji7-5ia4WD- 



/£ 

(b) . 0 8 (b) , 0 9 (b) »±, -ttu-fttfflm^K 
(fcJJIMfc) , SSfffiPg, BEtHJHIH»Cfclt5ia5©E-E 

[0 0 5 4] 41\ »U1JHIBH±, #*£*fflf (*-7P) 

[00 5 5] mmiWiftltft 5 ©li, KoSflMllMtt:*- 
■y y -y h 2 5 ££tc LT*rfcfc*38£*flr«r*S[ 

tiniest L-c&umu aem^f-ctsy-rxsri^jhi- 

5fc»T?fe3„ KWyt£Ml*l 7 a, 

- i 9%.xfy-xtemm®i 6 izm%<DW}ftmi£ 

i. t> t^c#v®E4-aJJ5Pi-5o SP*>, VDD«H2 2 
a, 2 2 b 5 VOSESrtt LT K W Vttf i 

20 Jgcl 7 aJ-PfttRU VSCANMi2 1 a, 21bt 
#<)+5 VOflffiSrflfeJ&LT^— 'h«Kl 9 {CFfrSp-f-So 

y- hm^ii 9^+5 vw^jESr^p-rsr t 

St«s«i efcftt&p^s, 

[0 0 5 6] ^©m/ETOPfi, 07 (a) , (b) 
-*-«fc5^ pnt^«/M7^U 151*1 
©^^Nffi^U'P|g«?rjiLTp + ^©Sffil 1* 

h 2 5 \zWfM&hX\,*Z>Wr&. YvWxtlfifflniRM 
i^fSr^-V y h 2 5 r t fl-e# ft 

[0057] mmm,m*vmzfitt'&x'i-i?=-ji<m®i 

J:*HMt* (kTCif) as*4*i", SfflWT-fcS, 

So 

[00 5 8] JSktC. §«»ffif±, 3tfiS*f(c ± 5 7t5S^« 

/wffl^El 5rt(D + ty7^7 N2 5(c:Sffi$iir5^p B 1 
r-fcSo tuts. r<D#ajwiwett*¥*3lE«fiBi*ffi-eo 
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VDDiM2 2a, 2 2 b £ii LT, ^TcD^i 
MM 1 0 1 toMOS h7^# 112(D KWVfe 
&1H*£l 7IIMOS t>7^^#»ffU5W+2 
~3VS«©«ffiS:BJ*P-*-5i:i:'bfc, VSCANM 
«21a, 2 1 bSriiLT, JiJfttCMO S h?^^ 
1 1 2<F>¥— MCMOS h7V^^W y V 

[00 5 9] KW ^tetfcfcH* 17a — ©mjEEffi&Plw «t io 

5F»Jtt3g£ffc;U 7 , ^-fe^*»e>*4*©SIHJ«WfJiiS 
^-ftf— Kl 1 l©?x/«i 5 
[0 0 6 0] ;;f, MOS h^Vv 5 ^^ l l 2«9'7 I — 

1 6<D{g;^fl;ii(c:§l^ttTy-^fetfcffiJgci 6(D*-{c:^ 

»U MchWfiL<Dl&< 4otl>5*+ y Tifs^rv h 2 5 
lw«a$ti,5 0 ^<0jKiltrB8 (a) , (b) K^-To 

[0061] *afflwc©3t«dfe*-/i'©«mittps© - 

[0 0 6 2] fa(Ojj3ZT?m^tt>flTy^Z>7 * hy- h« so 
feWig-m. mil (c) tc^-t-J; 5 tc. *ffif*7fc3gdfc 

(4, h7>"^^©ft^Wlt Hill (a) 

Elll (b) {ZTjk-tXo^. h7^V*?<DV—VRX$ 

[00631 mmmr^n. wm^Mc^tm^mm^m^ 
<bmms* (vout > srawtAr-ttwro-eib'S. 3t«*« 

tUMMOS h7y-^^ 1 1 2 £y — X7t n vmi&h 
LXihWZit, wmm^r (vout ) fctitfr*-*. 

£\ MOS h7^7^1 1 2^^?D^T-®jf^-r5i 
5fcl, VDDMl2 2a, 2 2 b let 9 , ffSJCMO 
S h 7 yv?* ? 1 1 2©K U-Y ^td/L^ + 2 ~ 3 VflS 
wmjEE^epjp-r-St £ tl:, VSCANMl2 1a, 
2 1 btiO, ?iJfe{CMOS h7yv^7!? 1 1 2<Df— so 



M=/L-t+2~3Va*©«ffiSrfi«!Hl-*-5. 3fc 
fa-§-&tfifflMO S h 7^**1 1 2©y— 
IS106 $£jR LT-j£©m*8:flK1- «fc 0 fc-f«o 

[0064] ^<Dmmmm(omm<owmmm 

X\ ft&£.mm**vVT#<!r>y h 2 5 ft{cg;»&;ft,T 

st> Siii:isi:T7i/^; U'^tfti^ ^ram 

fc^-r o |fp$(C % 9, dr-^ y TzK-7" S> h 

[0 0 6 5] Z<OW&, *r*t V Ttf->r>y h 2 5±©3cB 

KWytttttWiTadttt. SSIQ«iirttftW& 
i^fcft> *B5teKlE1H«fi£-»§fi\ »*IMH«as±t 

te©«#tei«mjMME*s££Tlr>5fcft, IHlOfw 
*-TJ:5IC, 7tfa-§-^mfflMOS h^v^** 112li 

[0 0 6 6] $£ot ( 3fe«*«ltUfflMOS h7^^ 

1 1 2<D&mm\zmi%<»W)Wnss-*f$M-tz> 

1 1 2 figa?q^.t?tbf^i-5o ~cot£\ h^>- 
v 5 ^^ 1 1 2tt^«flti6^c:J;5y-^7^-ci!7iHlKSr 

2 ic-fe&m&mtiz «t 5 id-7 1 - h - y-*fi!jcDm#:i£ 

*«'>$*5'<<, 0 9 (a) , (b) iCTF-f*. 

#m^i 0 7{ctu^-r«o 

[0067] «:*s, ±m<DmmW)i¥*ik<D£.yizmML 

Tt£l\ BP*>s ill 0{C^i-J; 3t«*«WffiM 
os h7y^^ 1 1 2ttia|qffl«-c-»j^-r5fcfc, K 
wy-y-^ffl©mfelli4y— h^i 9To*fy 

1 5 rttctiy— xmk&i&i 6*ift©«ff*!#a£i-«. 
[0 0 6 8] tfco-c, 3t^*-/Miy-^.te»^i 

m.\tt<ofenMUi 0 6fcj;i?^$tbT^5fc«), y 

- ^ ftijco # 7=- V - V AfffiiK $f±^#$tb5 0 c©fc 
ft, 89 (a) , (b) KjjvTJ: 5iC y— (V 
S) ictt, 3t«±*-/i'©aAk:J:9t , tt'fl:$^fc2g|HI 

[00 6 9] ;Jxl;iO, 3tfi8lt*^it« LfciWfcfs^- 
(Vout ) Sr#5it*s-C#5. 7t^**- 
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i?. 812 (»), (b) v- h&mm 

1 8§t^ <DftW,te> **r!)Ttffr-y h2 5_kV>7-h 

t^T^y h 2 5©BBSLfttra*fc£9ttai«£&ft 
5. *-V y T#>ry V 2 5 

[0 0 7 0] iO»m**»4»ifH3t2S*i:i!. 

r«ix7tias«*ijiaasflriBi:fta. big (a) , 

(b) CLWoT, -JtOjittLfcHflEiWft*^©* 

[oo7i]ft^t, h7>"^^©y-nii9t 

ttV^- NmJESrTO L, K U"f V*£tt1B« 1 7 a I; h 
7Vv J ^^(Diftf^tC^S^2~3 Vcoflffi (VDD) 

lMIO&tf3ffi:MHI#iMR3*LS £ fc fcfc, 
-^oy-^tefciHJ^i 6f+i£»7if7 i >'v'^/ud5^$n 
T, MOS l l 2 ©WH|t«ffi*saEtt-t-5. 

[0 0 7 2] rrt, y-MSl9l;MOSh7^ 
1 1 L5 5«2~3 \<OJf- h 

SffiSrPMlPU KWyEftg«17 8tMOSI>7V 
v 5 ** 1 1 2dSBjf£L 5 •5*^3 2 — 3 V<D®ffiVDD£gp 

[0 0 7 3] MOS h7^* 1 1 2©y- 

l 6Jo£««HKi o eSrSHfcLT-fcwmstt 
SrSfE-t". rtitJ;^ MOS h7>^^l 1 2f±y- 

mos h^vv ! ^^»HfflmiEo^i!)(iiifSiuTy-^ 

*>, fcflMtilOfcWLfclfcfcflrg- (Vout ) SrS*)|ilt 
[0 0 7 4] £Lk«J;5fc:, ro»W©|OS©J»*fcJ: 

#*p^^+*/u»*rt<0«WWiffi:E«Uli Lfci#»»B 

y T#4- y h 2 5 fc^+*AH**T©-tt«*K:RW-T 

«»*««IMH«i:-*-Swi:iS-C*S. dtuic: J; 9 , 121 
1 Olc^-TJ; 5lw. h7^^^^4r«aiP^-Cibf^$* 
SCI Ld^t. y-^7*n«7HI!SS:JtS^U 



(11) 

tttotfti u-csia-fsr. &tf-c&s. z.<Dtc$>, m 

[0 0 7 5] 013 (b) t^tt*ffi|©BCM 

ft*^-r*-Ki 1 1 tytm^mmmMos h7^ 

* 1 1 2 £ SrSiJ-srtcSttT^SW-C, 7* h-7*- hWM 
5rlKlhi-5r.i:d5T-^5. 

[0 0 7 6] Sfc, i^fft&fi, gft^V*— Kill 
t^fifWMOS h^^v'X^ 1 1 2 t^Wifi 

m<D^=^/ummi 5K P + so** y tor*? h 2 5 & 

20 tttUlMOS h7>"^^)' 1 1 2Ki?3t«*«:ttfll 
LTI^5a s , nM<D>73L,>HiIJ$£j?H,\ n + M(Odr-vy 
TiZ'ry h STRUT VF-&g«U pMOS 1-7^7 

* ttlff^fflfflMOSF?^^^) ICfc 

[0 0 7 7] *fc, H<H«ft*iF«)^fr«)fl|j«*r*i-H 
6 (a) fc*H,*T, »tU»IM-C, ^-h^il9tiffl + 
5 VWSBESrPpiR-fS £ £ tc J; *) ^■+^/i««Sr*a$ 
*T KWi4«MWl 7 a{CppAP$tbfc^+5V(Ofl; 

*tt.i&m® 1 6 5 v©*ff*{fc*e-f * «t 5 ^mas 

[0 0 7 8] $ h\z y ±E@fWMl*-T-o^fro«j«S: 
*-T06 (a) (ct,-v>T, JMra&t L-C^«SfEJlSrffi 

^*Wo»«tc:J:5*«*«tHffl h7^^ 1 1 2co 
[0 0 7 9] 

[0 0 8 0] z.<Dtc#>. KSB-?3S£Lfc7fe 
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«, mfemmtzmz&X'mm^ (kTcit) *»*mh* 
&m : gcDmft]&mm : T-&&m-rzzt&T?%. moss 

-f y - v'ir ©t£tg £ C C D MA * - >V ©tefg 
[0 0 8 1] £fc, &?-ir*A'««T©- 

^v^©AffiflSI!SSrSSRUfcy-^7*o!7|H|ISS:^ 

[0 0 8 2] Sfcd, Hf^flfcgfi, «*^*- K£3fc 
ft -SH^ttlBMO Sh7 > i?x f t <D&Ws.m&trt:'Qft 

[0ffi©fgflfi&fftBJ!] 

[0 l ] *^PJwHigco^{c:#5@^«^^(D^ 

[iH2] *&mv>mM<DMm\z&z>®ftm&m*<nmm 

So 30 

[Ei 3] *&&<DmM<oMmc&z>mim&m*<DMMiL 

[04] *^0J<oHK©ff^tc:#^^«^T-cD^ 
ISjRrt©**^^— K©***:*-*-, 01©B-Bi&l 

[El 5] *|gPJ©HJ6©^fi|(c#5af«t«llll^-<0^ 
[0 6] 06 (a) 14, *ftw<DnM<otet&\z.&zm& 40 

iWIHUT-O^flsoigKfllfiRSr^i-BI-CfcS. 0 6 (b) 
f4, 0 6 (a) ©HfHWk*^4rftf^$*5IS©^>r5 

[0 7] 0 7 (a) |±, *«KcOHJS05^Sf-#5H^ 
«Mft*^-©»fWr«>*ia»l»I©*)5*tlliltC*Jlt5. 0 4 
co D - DBWr ffi"C© XT > v- -r Sr^-T 0 T?*> -5 o 

07 (b) *&w<Dmmoi&m\z&z®im®Lm : ¥- 
(nmftmvmmmfflfDhzyimiztoi-tZ), @s©e-e 
mmmr'ntfT^'sT & 0 t? & 3 <, 

[0 8] 0 8 (a) (4, *3891©0£i6©^l®l;r^5@# so 
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COD - Di^»rDi-C*«/-K'7 i /u^$r^i-|g|-cfo.5„ 

08 (b) f4, *%0^co^J£co^l^5g|#:«^*^ 
©»^«5*aSBMOfcStt*»C*i|-fS, 05COE-E 
iSlEftffi-ecotff-rVv'-r £ T? h 5 . 

[0 9] 0 9 (a) (4, #^co3gmcoBf§i^5@& 
Jt«^coi&^cofgW^Wcofc5^jc:*sit3, 04 
CO D - D Wl #fffi T-co > •> \ /\<ftm £ ^i" 0 "C fc 5 „ 

09 (b) 14, ^HoXttoftttkiffsattttft*?- 
OKl^«)RtafflM©*>5ttiSlc*j»t5, E15C0E-E 
fMr ffi T-co j|? t- W 5r^i-|2l T* fc -5 . 

[01 0] *&9i02tIto&ttK:tt£|B{Mt{M?o¥ 
teHlUftcoftff -Si-^ajfflMO S hy *©Sfifc-« 

[0111011 (a) 14, @^«^*-7-cof|#y-fes/ 
h^co^-^^/Pg^ffico^ffiSr^-riUT-fcl?, 011 

(b) i4, &&m(omi&<oMmz&z®&m®im : P<D?- 

^^S*ffi<D^S:^i-0t?&«9 s mil (c) 14, 

[012J012 (a) J4, *«W60HJS©^ffi(C^5 

com#co^^|gSr^i-0-^*35 o Ell 2 (b) »4, 0 
12 (a) SrtttK-f-Sfc«)CO^^ y T^y bRXJP*<D 

#»co»T-»fffi0-e&5o 
[0131013 (a) .<4, t£*0iJ{C#5BCMD«jt 

coaW^^CO^tro^T^-rBff^T'feS, 01 

3 (b) 14, ^5l5^J(^2.BCMD^itcOS»«^*^ 

I^-g-COlftBJ] 
1 5 -7^^f|iS£, 

1 5 a nSWfel (KJt»^»©^tt«bJi) , 
16. 16a y— ^tt»««, 

1 7 5F*fi^fe»®«c, 
17a KWytWW(«. 

1 9 hm@, 

20, 20a, 20b fiEtti*^, 

2 1, 2 1a, 2 1b itetttf (VSCAN) ft 

2 2, 2 2 a, 22b KWyfJE (VDD) M 

2 5 dr-vyTTK^s/h (KiSSS^/i) , 
2 6 *TWA*, 

27 a, 27b (H SCAN) iW&Jft, 

2 8a, 29a fttftttifS-g-A^iB^. 
2 8b, 29b 7k¥^m-§-A*^, 
2 8c, 29c 7t^ffim#ffi^^, 

i o i msmm. 

102 Stt*2Eff-§- (VSCAN) ^Sb*3iE0K, 

103 KWymjBE (VDD) ^Sl^SHK, 
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(13) 
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1 0 4 (HSCAN) !El&7feSE[§IS&, 

105a, 105b 

l o 6 (ftfflflSIK) , 



1 1 1 S*^>f*-K, 

112, 112a *Bt«HJfflMOSF?^^ 



[Ell] 



[02] 



101 



in 




14: 37* — JbHf 
16: V-**ftW« 

17a; K^>IUNH 
19 htSIS 



20 : ftiBttAn 

21 : VSCANfmim 

22 : VDOtt»* 

24 : ajea 

25 : *ty7*^h 

111 : **** *- F 

112 :tt«^*aUflMOSK5>5>X* 
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15a 19 



24 



111 
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11 :p+ 
1Z:nS 
13: 
23-.MXM 

isa :nn^t*i iELtmnsKD-xmim) 



im4] 




[05]* 



[010] 
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[06] [0 7] 
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[011] 



[mi 2] 
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